

p^Jba jt^lal 

^ r*n / r^o-ji urv/un ^ijjJi ft*u 

Jlifl ^JjjJI JuAflJI - J^Vl J3 jJ) 


.CjI^Lu Cj^j :4jL>3I j^oj 
43 J 3 JI (3 4jLp-^II 


.*L*uSJI :8aUU 
AsxSUO ( \0 ) 3 iilaSlI 


^ 3JL3 ^ jl^Lol (wJllaJI 3 S^j^l OUjy>ilb ^IjlJMI ^L> - 

.^L 3 I ^-JLszllI 

3jjifl) j\s3l ^JLflJ iJLLU jlc?cLo^II 4ljLul 3^ ^^3LlJU (*3-^ — 

.(^11 3^ 

JJLJal) ^JlszLo j^o jLl33ll 4 JLLo<1 3 ^ 4jL^!Ij ^ 3-H-) - 

:3S^ 3^3 ( C ) ) JSLtJI 

3 1 a C- djJ^JLui 4 xxoLc- — 

i^jJI O SjjbiiDI o 

( ) Ja iLaoO dd 

JCLc^3 j^LojJI ^JLaJI ^IJu^l*ub (^B) J53LII ^L> :dia^Lo 

3 jj?3l 4 jLls 2J ^uool dta.pJl 


0 © c ® 






: jl ^ jlox/I J2JI3-03 OUJLsj 

.4-uoJb^U jlc?^oo^n s-Jj (j^o 3^^ jtuS- J^9 41 pJJI Jl J3*ac*JI 

.4 IpcUI L^* 3lj3 4^u^ipgu!uJl 43liaJl jljjj 

3^ J^o 3 j 3 -I CjIjIo 3I 3I ^>-uj 3I 3I ^$\szJ\ ^3j 4 jL 5 gJLs 

.4 jL*LoI (^ 5 zJI 3J3 c jU?&loMI jrC9>i 3 3- pc * A ^ iu-a^Ju 

4-oa)lj^ LuS jlpcLoMI j5j-£ l3-p32^2J jl j.bgQ 

3I J'SII ?.Iai)I 3I 4 J^oj*jo L33l3Jb 3I OljS^l-o 3) oUjS' 3I 
4s>JLJ 3I 5^lc>- OVI JUoJ 3320 ^ US jb^clxiMlj 43^£ 4J 3I 
Ois 4 -^jL> otf 31 4J3J0 L-JliL> 3I cjIS ^33 3I 30 

.4-4L) j3o 4 jLo 

j*a-U3 g-L3-oJl 43lj-ujjJI) 33"^ <33^ I »«L*JiXj 3^ L»xPcJ 

3U^JI L3U I3 oLJlklJ (ju/jjLtl 33JI3 3y*o^b 4^531 3I 

3^3 jSj-U ljULlII g^-€ , 3 ( oLojIjJLI 

^1] jJta 3lpt2x^l 4j|ju JlC-3>o { jS> ^Jl&LoJJ ^o_a*J 

jCis> ^3^ 33 i^jJU o^J 3 IS lij 

.iaiii 3513^ 


f r*u / r^o ^>Lsji 




.•U-SJI :SdUI 



ejpJI IJuJs ^9 Lm^j V 



f r*u / r*\o t^wijjji fbtii 


glilll Jv»fl,l) - 


.»U«SJI : 5 aUI 


4 . 0^1 dlWiJl ^ 0 ^ UP -1 


.Oj3j^2iJI JlLc- i3J3^ JjJusJI f Jictlwl • 

.oj^jviJI Jup (R = 0.0821 L.atm/mol.K) JliU jUJI Cob io-^s f ju*iJ • 

dJUu*>! :V« 

:<LjDI (M - Obji^il SUasttl JjIJlJI gru 4^pi*aJI ibby-Vb jgbLU (CD) J&AJJ jlia 


SjasboJI CcuJb JU& OljLsii j-o (3l2*j io'Dl Oljlsll jbl^ ^1 


0 


. JjLii CD 
.gOlp-oBl CD 


.Jj^j O 
<n t ,1 i — ^ 



n 2 > n i < P 2 < Pi CD T 2 > T\ < P 2 > Pi CD 

Vi ~ V 2 ‘ T : < T 2 O n ! = n 2 < Vj = V 2 O 


ftjWI lJl& K^juSj V 





f r*u / r^o ^Laii 




.»U£JI :SdUI 



d JUca gjlj 

gblG Jbli4>l JjJlj^J) JuL| (V* 

^o dJ^LtuXo o 4**f\jjJ 

c c 

rOUI^la^l s__ )\ (j jj^9b0 to jL£ 

(B) 3 (A) jl Cup- <(A, B, C, D) 

£ 

j) U5 <(y) Sjlj^JI 4^-ji lo^J 

.(z) ^jw?JI U4J (C) 3 (B) 


5 (kPa) 0 JL0-3J (x) dudj . s Ui 


288.84 O 
499.80 O 


252.90 O 
379.85 O 



6jya&£ pZj (3-jJI H ,h,^A cjLu^- jSL| (i 

4 - * •* 

j«o Jjlitl JSLsJI (j 41 4iL> Jl (OS3 
:£oS)l 4lklsJI oulay J^l3- 



o 

o 

o 

o 


j-o («j3jiaJI JiiP <6j-o (1.1784) jl JuLg* (X) jlaJI Ne 03^ jl£ (39JCL> (® 

?(X) jl| jl (JLoJh^L^t jjo OljtxJI j-o .Sjlj^JI Jas-taJI 


o 

C 2 H 


2(g) 

6(g) 


o 

0 


N 

CH 


2(g) 

4(g) 


o 

o 


cjs>Ji IJu5> <~jSj y 


r 



f r*n / r*\o 




.•UJJI :5aUI 


! I dJuuM ^Zjlj 

$ JU41 jlxJI d$Lu jjo Kr J 3 IJJ&I jl£ d$L*> I 4 ..J y>ib 4-o^JI c 93 jiaJI Jl (3 


JniLoJl 

Sjl yx Jl 

1 atm 

273 K 

760 mm Hg 

298 K 

101 kPa 

303 K 

300 torr 

313 K 


o 

o 

o 

o 


6jij&- 4i?j$3 (2.37 x 10 8 atm) Ja kjb Jii£ (0.100 L)*U jpcp' <to jl£ £dJ^ £>$^1 (V 

jtxJI iJLfr (jls c( 6.022 x 10 23 ) i^Loj 3 jiLf 5 Sl CoIj jl Ci-oJ^ Iil9 c(27 °C) 

♦♦ 44 ♦♦ 4 

£, 

r^LuJ iba^jjl J Diap-o4l 

♦♦ ♦♦ ♦ ♦ if 4 

-33 , — v . ™ . . . r,-34 


1.78 x 10 CD 

'14 O 


1.59 x 10'-" O 

J3 Q 


6.44 x 10 1 ’ CD 5.79 x 10 J 

: jljj'l (j CoLou£ Uftlflj' jl^' iojl iDl : 5Jl cUaLs^l (A 


2CrO, 


4 (aq) 

(jL>a\ JjJLatoJI jjl) 


+ 2H 


(aq) 


Cr 2 0 7 ( aq ) + H 2 0 (1) 


( J$ls*4l 05 )) 


io'Vl Ob-U^cwi Jl j jo sjls c^LaJI J^laill (Jl NaOH J^JL^-o j-o iLo5 4slo] jllp 

.K c jljjJI CoO <1 o_i 9 JJij CD 

.jjLoJ) J3JLII Jl J^JL?iXI J_cff ( ) 

.(^oloJI olcoJI J| Jx-Laill ^lj_> CD 
.Olo9jSol jJI y&y Dc>j-> C ) 


ftjWI |ju5> (^d K^juSj J 


r 



f r*u / r^o ^LaJi 




.»U£JI :SdUI 


dj^ a* V 


dJib^U (j^£- jl Jlsu (^^Ijfisl ojuj^-JI dJab4,l io'Dl <L5Lou£JI dJabtkl J L§ (^ 

:{Vi) J duLa^) 


AB 


(g) 


%A 2(g) + y 2 B 2(g) , K c = 0.5 


JjUJ! JlpIaiU 4-<JLo 


2AB 


(g) 


+ B 2 („) > K c - 1 O 


L 2(g) T "2(g) 


2AB 


(g) 


“ A 2(g) + B 2(g) » K c~ 4 ^D 


l 2(g) + B 2(g) ^ ^ AB (g) ’ ^"c 4 ^D 


A 2(g) + B 2(g) ^~ 


2 AB ( g) ’ K c-l CD 


T (°C) 

K 

p 

25 

4.0 x 10' 31 

427 

5.0 x 10 13 

827 

4.0 x 10 8 

1227 

1.0 x 10 5 


♦♦ ♦ *2 

^2 SjljWI d^-ji Sibj ji*l JjULU 0 

: JVI JlauSbl JftlidJ K jljjVI Cob hJs 

♦♦ ♦♦ 44 44 r 4 44 


N 2(g) + ° 2 (g) 


2NO 


(g) 


JpUiJI fjs- JjJaJJ iLoDl OljLstfl (5I 

.ojlj^JLJ l^U NO^ dlSLaj asj CD 
.8jljj?JI g9jj NO(g) dlSojj ilijj CD 
.0jlj^>JI ds>-jC> OibjJ cL?o^l i^i\ jljj^l ^Ijj CD 
.(25 °C) jllc- NO^gj Kp do_^9 t jjo jJims I NO^gj Kp 4 jx^9 ( ) 


ej&J I |ju5> (^9 uio y 



f r*n / r*\o 




.•U&l :5aUI 


dJ-La^Vl gjb 

43131 julp pH (^jlc>5jJu^JI ^SjJI iouS <J C(^la4l j^JI £jSH JlJI^JU 0 ^ 

:)jl^Io l^J) NaOH^ a( ^ j*o 4JLls OLo5 

.^3j^3-oJl CjI^jJj / db^jJlJl CD 

4 1 

vjj^LxuSl / dlJL5^1 C ) 

JujCu> / dLul^3jJu^J) CD 

.^3j^3-oJI J0J3I5 / dbj^J^j Jo^JI CD 

: (i^l JLa-j^I J&lixJ) (J OV 


X (aq) + H 2°(l) 


C 4 H,NH 3 + (aq) + Y (aq) 


£ » 


?(Y) 3 (X) Jiff iJill JjIjlJI £1 


X 

Y 

c 4 h 9 nh- 

h 3 o + 

C 4 H 9 NH- 

OH" 

c 4 h 9 nh 2 

h 3 o + 

c 4 h 9 nh 2 

OH“ 


O 

O 

O 

O 


ftjWI |JU5> K^juSj V 


0 



f r*u / r^o ^Laii 




.»U£JI :SdUI 


dJULui gjb 


♦♦ £ ^ ^ ^ Ji ^ 

Sjl j£T dsr ji Juft ib^LuuO l&j^ljJ 4 r>jV K a jjlufl Col3 ^uS dUil J^JlpJI 

.Of) ^i>j u*->~l <1 j !>■ 4uj^l <(25 °C) 


CH 3 COOH (aq) 

HCOOH (aq) 

HCN (.,) 

HF (a,) 


1.8 x 10' 5 

1.8 x 10' 4 

6.2 x 10' 10 

6.8 xlO’ 4 

K a 


JULuJ ft Jjljj Cup- (j*o oj^J disljJU Jiftl3.aU ^up»oJI u > . o jrU ( N V 

:$■& cUI (j 

CN" > CH 3 COO" > HCOO" > F" O 
CN" > HCOO" > CH 3 COO" > F" O 
F" > HCOO" > CH 3 COO" > CN“ O 
F" > CH 3 COO" > HCOO - > CN" O 

g, p 

<qpdlt q^bia JjULU J^JI 0^ 

CoU io-<S C0IS5 cgrJ^i^l JaJLp- lils 
OUjjj^J K sp ibliVI J-oIp- 

63 Luj (25 °C) JOft PbS 0 4 

♦♦ ^ 

J»*j <^1 (x) iou9 jts <(1.8 x 10' 8 ) 

44 

l&uuO JalpUl jj*0 ^jLUl (JgJLg i ^; 

:^3L«j jrU/J^b 

7.5 x 10' 6 CD 
2.4 x 10' 3 O 


W 

V=5 mL 


W 

V=5 mL 


[Pb(N0 3 ) 2 ]= 1.5 X 10 5 M [Na 2 SOJ= (x) M 


1.2 x 10~ 3 O 
4.8 x 10~ 3 O 


ejpJI IJu 5> U^So V 



f r*u / r*\o t^wijjji ^Lssji 




.»U£JI :5aUI 


dJULtl ailcill :DI5 

♦♦ ♦♦ 

:4*Jb ^Jl 4JLLu>! I «(3^ 00 

JL ’ " 



5 (atm) (X) jtxJI 4a»o io-J to .1 


Sjljo- 4^-ji joi3- Jiit tjfco^iUd (j (A) dho'JI Jiift ^5^0*4 OJLPbcw/ liU .o 

5(15 °C) Ji (25 °C) <> (X) jltfl 

(dffbpuoJI djlp'ill jlli) .l£)lj CD .joApii) CD ’2^-^ (D) 

.iUx»jpJI d5fpJI ibjiaj *3-0 (J dlbL>] j>Mti 


cjoJI |ju5> K^juSj V 


V 


K rs^ f *TI ir^ 



f r*u / r^o ^Laii 


qliUI 


.»U£JI :SdUI 







4 



800 
700 
600 

s 500 

d 

£ 400 
> 300 

£h 

200 
100 

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 

P (atm) 


r 

i 

i 

i 

T 

1 

1 

1 

1 

i 

4 

1 

1 
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1 

i 
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1 

1 

1 

i 

i 

i 

i 

i 

i 

i 

r 

i 

i 

i 

i 

i 

r 

i 

i 

i 

i 

i 
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1 

1 

1 

i 

4 

1 

1 

1 

1 

i 

4 

1 

1 


1 

1 

1 

1 

1 

l__ 

1 

1 

1 

i 

i 

i 
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i 

i 

i 

1 

1 

1 

1 

1 

1 






1 

i 
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i 

4 

i 

1 

4 

1 

1 
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1 

1 

4 

1 

i 

i 

i 

i 

4 

1 

i 

4 

1 

1 

4 

1 

1 

4 

1 

4 

i 

r 

1 

1 

T 

1 

1 

T 

1 

1 

4 

1 

i 

i 

1 

1 

r 

1 

1 

T 

1 

1 

T 

1 

1 

4 

1 

4 

1 

i 

i 

1 

1 

1 

1 

1 

1 

1 

i 

i 

1 

i 

i 

1 

i 

i 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

i 

4- 

1 

1 

1 

4 

1 

1 

1 

4 

1 

1 

i 

-i 

i 

i 

i 

i 

i 

i 

i 

4 

1 

1 

1 

4 

1 

1 

1 

4 

1 

1 

1 

4 

1 

1 

4 


ulu ait-Sri 

ijjjso ^ulJ JjULU jLJI J^JJI ^03 (M 

q*0 dJLtS&A £Lc© 5LI ^Itjxifl JgJbJ; duu)\jjJ 

.(25 °C) 6jlj^- Jtifr j3-o^o jl£ 


:,Jj dJu9- <Lujj$\ 


.jjLJ) (jLJI J54JI j jjjJ&U qu di&btll l&a* ^JJI j^UI jai lJI 


.1 


SjjLJI jLJI J£JJI j ip'-Jjjjl 4 sMsJ (Constant) CoUl ioJs lo .o 


(O&j&jaJ] kb-yi jho) 4sMf- CD 


?(— ) 3 (V) gu 4&lsJI £$3 to .£ 
P 

.iOjL 4sMf. O 


jo JasJJ I jJJ Jtifr <(mL) 6^30 j3 ^^4I jlsJI ^so- j jrdsJI jIjloa .£ 

.J^JI Ol^la^- l »jbyd t(0.6 atm) jl (0.1 atm) 


«j?JI IJu5> (^d ui^j V 


A 



f r*u / r*\o t^wijjji ^Lssji 




.•U&l :5aUI 


:<lu&u ai^ 6 yi 


j^itfl OUl^la^l (J ^JL9bwu4l qUf^jfu^l jls- <LumJ ^IflJjl ,JJd jwW?"bJI jCd&A4l i Jl5>- .1 ( W 

.495^141 I cl^ll (jit £$ js >6 (^1 


dup- <(3.86 mol) i^Laj OljU- <£>Mj j-o J 3 SI 0 JaJLp" O^o aJi£ jl CaJlt lil .0 
Vyuug>ls .Ar jlfc (50%) 3 < Ne jit (30%) 3 < He jlfc 0^1 6 Jm> j-o (20%) jl 
jjo iL*oLaJI (^S 3 jiaJI JJs- (atm) SJi^j OljtxJI £> Jui> jjs jlc- JSJ (JjjpJI Jaa^aJI 

.J»JI 0131^ 1^-03^ <(STP) Sjlj^JI 4 aa*aJI 


cjWI lJu5> <wU5o V 





f r*u / r^o ^>Lsji 


gli<ll {Jjgs lit - j^ail 


.*U-SUI :SdUI 


:4Julu ait-Sri »is 


r^Sfl J 3 JLWI Jl&5b jlii)l 3 JIUI jlxJI go jjls .1 (M 


^iLtoJI jliJI 

^liJI jlall 

jliJI ^53 

iijtiLoJI 4^9 



OUjJ^JI gfU oSIpuJI ^53 





PV - 

r V H M ; a X 



nRT 


f, f. 

<(25 °C) djlj^ Jiit gusuuSVl jit [Jsr ijaZ&j <( 9.46 L) ilalsw lala*ol .u> 

gux«*SVl jit Ja sus ^ol Caapo <(75 °C) 6 jlj^- 4^-ji (J| iil^ia^yj gpt*«j ^ I^l® 

^ 2 ®- gux«*SVI jit gx <Lo5 C«jgM*J 3 ^liUaJJ £<29 ^ <(35.0 atm) J3-ta 

.(75 °C) Ji it 5jlgWI OLj g-o <(15.0 atm) VI J3-ta Alaska £s^ol 

:JWI Ol^lai" go to v-ua^-I 


.(atm) 0 J 1 P- 3 J (25 °C) J<lt ibl^ixa/^n J3-Ii gu^uoSyi jit .,1 zJoa (\) 


ejpJI IJuJs Lm^j V 


\* 



f r*u / r*\o t^wijjji ^Lssji 




.•U&l :5aUI 


riJiiti ait-Sn 

cjj-ufcitl jLc- 4J1S (V) 


cj^JI |ju5> IwUSb V 


u 


K <rsr^ f *rc\ ir^ 



f r*u / r^o ^Laii 




.»U£JI :SdUI 


! 

♦orfjj 

J 

1; 


Y (g) ^ 

(atm) 

x , g )W 

(atm) 

(s) 

0.000 

0.500 

0 

0.220 

0.390 

30 

0.280 

0.360 

45 

0.320 

0.340 

60 

0.350 

0.325 

75 

0.350 

0.325 

90 


:ijiiii ajLL^Sri gju 

Si ^ 

j*»La J ^so ^oU 3 JjUU,I J5J19JI ^<33 0* 

J5j-e ( Y ) 5 ( x ) OJjLsJI u^g*? 

Ojl d_p"ji Ju£> ( 1.0 L) cL&3 J 

:J$I ^IjisVI JsUiJI £93 (25 °C) 

♦♦ ♦♦ 

x <g) — 2Y <g) 

:£jSM uJU^VI (^>1 <|Ju^ 


<bljU J -0 (50 s) (jjjlaJI JU*» &L*j'l lo .1 

(4Pm9u£JI iblp'^l Jib) .^jaxSojJI oLpsJ^I ( ) .^Lo^l ( ) 

. Jj>J I 013^- 1^03*0 <(25 °C) Jlift (jjjlaJI J.f'lilO Kp jljj'VI Colj io -<3 UUU 3 -I .0 


(ipw^aJI iblp-yi jib) 


f. 

g-^3<o ,JjL<JI J^lasll cL& 3 JJUb _yl Lo 

.Y( ) <j_>3So cL^jL) ^Ijj CD 

.X( ) (Jj. 3^ ol^Lj ^Ijj CD 


.da>\s^l jvj3 


cjpji iJi& u^j y 


\r 



f r*n / r*\o pUdi 




.»U£JI :5aUI 


riJiiti ait-Sn 

:dJb’ (^Jl 4llu«yi yjy-l clJuss- iUnjil . .tb-o Uj^yi ^Ljj ifljjia oUil J5L2JI (V* 



X 


(3 -£ c ♦♦ i 4 

5,JjL*JI JxmJI |J 4^0341 L>3^VI 4oj&mm 4I 4ibj - 1 to .1 


5 jUWI J*UJI J 1 jJo (YplX) jjj^l §t .y 


.L>3^yi jit jrua^-jJ 433J34I <L3L«a&)l 4Jals4l yoSI 


cjWI lJu 5 > y*So V 


ur 


K rs^ f *TI ir^ 



f r*u / r^o ^>Lsji 




.»U£JI :SdUI 


:4 Julu ait-Sri gis 


." £oUj 4i..a*aJI jiU^yi H 2 C0 3 ^ a q^ dLj^Jj&l Joap- jtf»" 

jflAP- jjLJ gjS/ibitl I 

: ^3^11 ^jjbiJI iUilszjo (^ 


.1 (r\ 


:4Jli)l qjLi)I iUilszjo (V) 


Oj^Sjj HC10| a( |j J3J3^3 (J oa^ 1J3I9&4 pH (0«9jJI . *0 

4p-j£ JULft (3.0 x 10 8 ) ^Loj dj K a jjtdl Colj ioo9 j) CuoJLft IS] <(6.5 x 10 2 M) 

.J^JI Ol^la^- 1 &jbys <(25 °C) 


ejpJI IJu5> <~jS3 V 



f r*u / r*\o t^wijjji ^issji 




.•U&l :5aUI 


:<lu&u ait-Sn gis 

c. m ^ 

ij^yi J-obJI ^jS JoliLU (J^3 Jl^JI (W 

.iohpio Obfjd Ju£> K (> yijJI cU»U 

:<Lj^l UJU^VI (w*^-| ^&0 <|ju&- 
5c»jIjj?JI ip-j Jo ^yiLJI cUJU (j^yi J«oIpJI ioaS isMc- to .1 


T(°C) 


0 

1.5 x 10 15 

20 

6.8 x 10 15 

50 

5.5 x 10 14 

100 

5.1 x 10 13 


,j^s Sjlj^JI J g9j Ju£ (^fljJI cloJU pH ^9jJI ; jrv^JI io-3 .o 

.JpJI Ol$Ls- [&JLy> <(100 °C) Jj (20 °C) 


5 K w et&JJ (J^yi J-obJI io-JLI d>Ji»o lilo3 c^aJLil cUI (J| HCl( aq ^ j-o iL^5 43La\ ^o lil .£ 
dol^-VI jib) .iblj CD .Jujj CD CD 

.dbbL>] jm3 


^)SJ l i C. s <dJUL«> u^xii 


cjWI liuJs <wU5o V 


^0 


K rs^ f *TI If** 



f r*u / r^o ^Laii 


ijjtu lit - 


.•U-SJI : 5 dUI 


1- 

*5 



2 

He 

4.00 

o 

r-H 

Ne 

20.18 

18 

Ar 

40.00 

36 

Kr 

83.80 

54 

Xe 

131.3 

86 

Rn 

(222) 



On 

F 

19.00 

17 

Cl 

35.45 

35 

Br 

79.90 

53 

I 

126.9 

85 

At 

(210) 



8 

0 

16.00 

16 

S 

32.07 

34 

Se 

78.96 

52 

Te 

127.6 

84 

Po 

(209) 



7 

N 

14.01 

15 

P 

30.97 

33 

As 

74.92 

51 

Sb 

121.8 

83 

Bi 

209.0 



6 

C 

12.01 

14 

Si 

28.09 

32 
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